Using unique international harmonized matched employer-employee microdata from the European Structure of Earnings Survey for nine representative European countries, this comparative study examines the origin of international differences in wage inequality. Our novel evidence uncovers that global wage inequality is highly correlated with the magnitude of inter-firm wage differentials and that workplace-and job-related factors generally have a more significant impact on within-country wage inequality than individual characteristics. On the whole, European countries exhibit considerably different wage structures: they differ significantly not only in the extent of wage inequality but also in the relative influence of factors shaping wage inequality. Comparative analyses reveal that although cross-country differences in labour force composition play a part in the explanation, differences in distribution and, very specially, in labour market prices of workplace and job characteristics are primary reasons contributing to international differences in wage inequality.
Introduction
Wage inequality is an outstanding feature of labour markets. On the one hand, it influences fundamental questions such as the economics incentives to skill acquisition by workers. On the other hand, it is a major determinant of disparities in living standards. As a matter of fact, the extent of wage inequality is strongly correlated in the OECD countries with the incidence and persistence of low-wage employment and, consequently, of poverty (OECD, 2004) . Thus, unsurprisingly, considerable attention has been focused in the economic literature in recent years on the origin of wage inequality, its changes over time and its international differences (for authoritative reviews, see Kahn, 1999 and Katz and Author, 1999) .
Wage inequality exhibits a large international heterogeneity (for detailed descriptive evidence for the OECD members and a wide set of European economies see OECD, 2007 and Eurostat, 2005, correspondingly) . A growing body of comparative labour market research has attempted to disentangle the origin of these persistent observed international differences in wage inequality. In one of the seminal contributions, Blau and Kahn (1996) tried to explain why wage inequality is substantially higher in the United States than in other developed countries. Their findings revealed that though differences in measured characteristics of workers explain some of the considerably higher levels of male wage inequality in the United States relative to nine other OECD countries, higher wage returns to observed individual characteristics and, very specially, greater residual inequality in that country are outstanding factors. On the basis that labour market skills may differ even among workers with the same observed human capital, later studies have taken additionally into account the role of cognitive skills in shaping international differences in wage inequality. Related evidence shows, yet, that greater dispersion of cognitive ability in the United States plays just a small part in explaining higher U.S. wage inequality relative to other developed countries, so that higher labour market prices and greater residual inequality remain as quantitatively considerably more important factors in the explanation Kahn, 2005 and Devroye and Freeman, 2002) .
Given the role played by differences in labour market prices of individual characteristics in explaining international differences in wage inequality, comparative labour market research has also focused on alternative hypotheses to population heterogeneity for their elucidation. More specifically, two additional explanations have been put forward for these differences, namely the role of market forces and international differences in labour market institutions. According to explanations emphasizing market forces focus, relative wages of low skilled workers should be lower in those countries with a more abundant net supply of this kind of workers. Empirical evidence regarding this issue is rather mixed, yet. Hence, although international variation in supply and demand measures based on skill indices constructed using usual human capital indicators such as education and potential experience do not move in the right direction for explanations emphasizing market forces to provide a believable explanation (Blau and Kahn, 1996) , some evidence of consistency with a supply and demand explanation of wage differentials by skill is obtained when skill is measured by cognitive tests (Leuven et al., 2004) , which suggests that supply and demand may actually play a role in explaining international differences in wage returns.
In turn, institutional explanations hypothesize that institutions such as collective bargaining and minima wage regulations compress wage differentials at the bottom of the distribution in countries with centralized wage-setting systems compared to countries with decentralized systems.
Industrial relations system can affect wage inequality through several routes, such as wage differentials between union and non-union workers; less dispersion in union wages, very specially at the bottom of the wage distribution, and extension and/or 'voluntary' imitation of terms of collective agreements to non-union workers (for more details, see Blau and Kahn, 1996) . The major impact of labour institutions on wage inequality tends to be generally accepted as an uncontroversial issue, whereas the impact of labour institutions on differences in aggregate economic performance across countries remains a matter of debate (see, for instance, Freeman, 2007 and OECD, 2004) .
This institutional hypothesis is consistent with the evidence of Blau and Kahn (1996) that considerably higher levels of male wage inequality in the United States relative to other developed countries primarily reflect substantially larger dispersion at the bottom of the distribution. These authors also present a variety of evidence that labour market institutions, and in particular collective bargaining, are the most persuasive explanation for the observed differences between the United States and other countries, including negative correlations between a standard measure of wage centralization and overall wage dispersion and the 50-10 wage differential, respectively.
Overall current evidence reveals, therefore, that although differences in population heterogeneity across countries can contribute to our understanding of varying levels of wage inequality, they explain in practice only a minor part of international differences in inequality, regardless of whether they are measured by human capital endowments and/or cognitive skills. It also suggests that both institutions and market forces may play a role in explaining international differences in wage returns to individual characteristics and, hence, in wage inequality, although it is not sufficiently informative on their relative contributions. Yet, it should be noted that the significant part played by residual inequality in shaping cross-country differences in earnings inequality implies that the bulk of their origin is largely unknown.
This study is concerned with examining the origin of cross-country differences in wage inequality for a set of nine representative European countries on the basis of international harmonized matched employer-employee microdata drawn from the 2002 wave of the European Structure of Earnings Survey. Wage inequality exhibits a remarkable heterogeneity across Europe, which makes the examination of the origin of international differences in wage inequality across European countries particularly appealing. Let us also notice that the use of the European Structure of Earnings Survey matched microdata is a main advantage relative to previous studies on the origin of international differences in wage inequality, essentially based on microdata drawn from questionnaires to individuals or households, usually characterized by a high risk of measurement error in self-reported wages and a rather limited information on wage-determining characteristics of individuals and, very specially, of their workplaces and jobs.
The recent worlwide burgeoning development of matched employer-employee data has allowed fundamental advances in our understanding of labour markets and, specially, of wage determination (for reviews, see Hamermesh, 2007 , Abowd and Kramarz, 1999 and Haltiwanger et al., 1999 . Due to the availability of this type of data there exists, in particular, overwhelming evidence for numerous countries that different firms pay observationally similar workers different wages (for a recent review of this empirical literature see Lane, 2008) , so that wage differences between firms hold a strong influence both in the levels of wage inequality (see, for example, Davis and Haltiwanger, 1991 for the United States and Cardoso, 1999 for Portugal) and in the changes of wage inequality over time (e.g. Nordström-Skans et al., 2007 for Sweden, Aagard et al., 2007 for Denmark or Dunne et al., 2004 for the United States). Current evidence suggests, furthermore, that the magnitude of inter-firm wage differentials may vary significantly across countries (Simón, 2005) . On the whole, this implies that there is empirical plausibility to the argument that international differences in inter-firm wage differentials may play a part in the explanation of differences in wage inequality across countries. Notwithstanding, this is a heretofore largely untested question, which is plausibly explained by the fact that international databases with matched data are extremely scarce.
1 For that reason, this sort of data has been used heretofore essentially in analyses for individual countries, despite the strong interest in their potential use for international comparisons (e.g. see Lazear and Shaw, 2007) . The use in this study of the European Structure of Earnings Survey harmonized matched data permits, thus, to extend previous studies to re-examine the origin of international differences in wage inequality in a novel, more comprehensive fashion. These data allow to consider the influence of a wider set of wage-determining factors than microdata coming from individual or household surveys and, in particular, to shed light on the issue whether international differences both in the wage returns and in the distribution of workplace and job characteristics are relevant sources behind international differences in wage inequality.
In the empirical work below, the origin of within-country levels of wage inequality is firstly examined by means of the decomposition technique developed by Fields (2003) . This technique provides an exact decomposition of a country's overall level of wage inequality based on the contributions of wage-determining factors, so that it allows evaluating systematically the relative contribution of each separate factor to inequality. After that, an adaptation of the Fields (2003) technique is employed in order to analyse the sources of international differences in wage inequality.
Then, in order to provide a richer picture of cross-country differences in wage inequality, the decomposition methodology recently developed by Yun (2006) is used, additionally, in this part of the empirical analysis. This technique is a synthesis of the methodologies of Fields (2003) and the 1 As far as we know, the only international matched employer-employee data currently available is, indeed, the European Structure of Earnings Survey. However, accessibility to their microdata has been traditionally highly constrained by data confidentiality. Consequently, this survey has been used basically for descriptive analyses (e.g. Eurostat, 2005) , with the exception of a number of international comparative studies carried out with the 1995 wave of the survey in the context of a former project financed by the European Commission under extremely restrictive conditions of access to the microdata (inter alia, Lallemand et al., 2007 and Simón, 2005 : 5 th framework project 'Pay Inequalities and Economic Performance' (http://cep.lse.ac.uk/piep).
full-distributional accounting method devised by Juhn et al. (1993) . Yet, in contrast with the technique of Fields (2003), whose results are informative of the gross contribution of each single explanatory factor, it allows to release the gross contribution of each factor in two parts, explained in terms of the differences between countries in the price and the endowment, respectively, of the factor. Therefore, it permits to compute both aggregate and detailed decompositions of international differences in wage inequality distinguishing between price and endowment effects. This is particularly relevant insomuch each variable can contribute to international differences in global inequality through cross-country differences both in its remuneration and in its distribution, and, very specially, given the interest of this research in assessing the isolated effect of individual, workplace-and job-related factors.
A major finding of the study is that the magnitude of inter-firm wage differentials is strongly correlated with global wage inequality across European countries. Thus, consistent with this result, although workforce characteristics play a non-negligible influence, total wage inequality is generally more strongly associated in every European country to workplace and job attributes. Nevertheless, the particular influence on wage inequality of workplace, individual and job characteristics displays significant differences across European countries and, as a result, these factors play a significant part in shaping international heterogeneity in wage inequality. Comparative analyses confirm, in particular, the finding of previous studies that international differences in labour force composition play some influence on international differences in wage dispersion. Yet, our novel evidence uncovers that workplace and job characteristics are more influential than individual characteristics in shaping international differences in wage inequality.
Also of concern is that the influence of observed characteristics in shaping international differences in wage inequality is explained comparatively more by differences in their returns whereas, in contrast, cross-country differences in their endowments are less influential. This finding suggests that it is the difference in weights placed on wage-determining factors rather than differences in the distribution of workplace, job and individual measured characteristics that best explain international differences in wage inequality. The particularly significant part played by differences in the rewards to workplace characteristics in the explanation of international differences in wage inequality suggests, furthermore, that international differences in inter-firm wage differentials are not mostly driven by differences in returns to firm characteristics and not by heterogeneity in firm populations. It is also consistent, in line with overall obtained evidence, with the hypothesis that there is more margin to interfirm wage differentials in countries with decentralized wage-setting systems.
The outline of the article is as follows. Section 2 describes the dataset and presents summary statistics on the extent of wage dispersion and the wage-setting institutions of the countries in the sample. Section 3 describes the methodologies used in the analysis. Section 4 examines the sources of within-country and international differences in wage inequality. Finally, Section 5 concludes.
Data

Data Source
The microdata used in this study are The earnings measure used in the empirical analysis is the gross hourly wage. Thus, the goal of the research is to explain international differences in the distribution of the price of labour rather than in labour incomes. Earnings used to calculate hourly wages concern to a 'normal' reference month and cover remuneration in cash paid by the employer before deductions for tax and employee social security contributions. They comprise all payments different from overtime pay, including commissions, travelling expenses, premium payments for shift, night and weekend work and all bonuses and allowances, regardless of whether or not they are paid regularly in each monthly pay period (thus, they also cover annual bonuses as holiday bonuses, 13 th and 14 th monthly salaries, profit sharing and allowances for leave not taken)
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. Let us emphasize that the wage information in the ESES data has an important advantage in that the wage definition is exactly the same across countries. Information on the type of collective collective agreement covering the workplace is also available for some of the countries in the sample (Norway, Italy and the Netherlands are exceptions). Yet, due to the presence of different institutional wage-settings and, consequently, types of collective agreements across countries it is troublesome to design proper common indicators to all the countries. Likewise, a variable regarding the main market of the firm is available only for a small subset of countries. Information on these issues has not been used in subsequent comparative empirical analyses. 5 According to ESES data, bonuses paid annually are not negligible and exhibit a remarkable cross-country heterogeneity: they represent in industry and services between 1-3% of mean annual earnings in Norway and Lithuania, around 5% in Latvia, 6% in Italy and 9% in the Netherlands and between 14-17% in the Czech Republic, Slovakia, Portugal and Spain (Eurostat, 2005 As emphasized in the introduction, certain labour institutions are expected to be major factors leading to more or less dispersed wage structures. In particular, a centralized collective bargaining system and a binding statutory minimum wage may generate a comparatively compressed wage structure Kahn, 1999, Nickell and Layard, 1999) . With the exception of Norway and Italy, statutory minima wages exist in all the countries in the study. Yet, they are usually set in all them in low levels by international standards (minima wages go from 33% of the average gross wage in Spain to 45% in the Netherlands). In turn, Norway, Italy Spain, Portugal and the Netherlands display centralized systems of collective bargaining, which are usual in the 'corporatist' former European Union-15 countries. Thus, collective bargaining is conducted in Italy, Spain, Portugal and the Netherlands mainly on an industry-wide level, whereas wage-setting coordination at an economy- 6 The new member states of Central and Eastern Europe witnessed a widening of the earnings distribution during their transition stages, starting from the comparatively low levels of inequality which were a feature of their former centrally planned systems. Yet, the widening of earnings distribution concentrated in the early phase of the transition, so that the trend towards greater inequality in most transitional countries tapered off during the late 1990s (Rutkoswki, 2001 Overall, obtained evidence for the countries in the sample offers a weak support to the hypothesis that institutional differences play a role in driving the pattern of international heterogeneity in wage inequality. Therefore, bivariate correlations across countries between the institutional indicators and the wage dispersion measures in Table 1 are systematically negative, but they are not statistically significant at conventional levels. The lowest wage inequality in the set of countries is actually found in Norway and Italy, two countries with centralized wage-setting systems, and the highest inequality corresponds to Lithuania and Latvia, with decentralized systems. Yet, evidence on the influence of institutions on wage inequality is more mixed for the remaining countries: Spain and Portugal exhibit a significantly higher wage inequality than both the Netherlands, an economy with broad institutional similarities, and the Czech Republic and Slovakia, two countries with comparatively decentralized wage-setting systems. On the other hand, it is also observed that the lower level of wage inequality in Norway and Italy reflects considerably more compression at the bottom of the distribution (hence, the 50-10 percentile log-wage differential in Norway and Italy is 0.316 and 0.398, respectively, by far the lowest differentials of all the countries in the sample), a result which is consistent with a role for unions in 'bringing up the bottom' of the wage distribution. Nevertheless, the remaining countries exhibit (with the exception of Lithuania) a roughly similar degree of wage inequality at the left tail of the wage distribution: their 50-10 percentile log-wage differentials lie in between 0.493 and 0.747 (the coefficient of variation of the indicator for the nine countries is of 23.1%). In contrast, international differences in wage inequality across Europe actually reflect more the influence of substantially larger differences in inequality at the top of the distribution (90-50 percentile log-wage differentials lie in between 0.544 and 1.198, with a coefficient of variation for the nine countries of 29.9%), a result which, prima facie, does not conform to standard institutional explanations.
Descriptive Evidence
Additional evidence in Table 1 suggests that cross-country differences in wage dispersion in
Europe are significantly related to the dispersion of workplace wage differentials. (Details of the method employed for calculating their dispersion are given in the notes of Table 1 .) Thus, the bivariate correlation across countries between wage inequality and the magnitude of workplace wage differentials is always highly positive and statistically significant at conventional levels, regardless of the inequality measure (bivariate correlations are systematically higher than 0.9, with the only exception noted below), although the influence of inter-workplace wage differentials in shaping wage inequality may be weaker at the bottom end of the wage distribution (thus, the magnitude of workplace wage differentials and the 50-10 percentile log-wage differential exhibit positive but nonsignificant correlations around 0.5). It has been hypothesized that there should be more scope to inter-firm wage differentials in countries with decentralized collective bargaining systems, with an emphasis on single-firm agreements, than in countries where bargaining is conducted on an industrywide level Kahn, 1996 and Devroye and Freeman, 2002) . Bivariate correlations across countries between the institutional indicator on the extent of centralization of collective bargaining and the dispersion of inter-firm wage differentials are negative (although non-significant) and considerably higher when heterogeneity in individual and job characteristics is controlled for, a finding which is consistent with the plausibility of this institutional explanation for European countries.
It should be noted, yet, that wage residual dispersion (that is, estimations of the remaining wage inequality net of the effect of inter-firm wage differentials) is positively correlated across countries with global inequality measures (see last rows in Table 1 ), very specially when the effect of a full set of individual and job characteristics is also controlled for (bivariate correlations are in this case significant at 10%). Overall, this evidence suggests that, together with the influence of inter-firm wage differentials and individual and job heterogeneity, unobserved elements may also be relevant factors shaping international differences in wage inequality across European countries.
Methods
Decomposing within-country wage inequality levels: the Fields (2003) methodology
As noted in the introduction, the first part of the empirical analysis consists of an examination of the determinants of the levels of inequality in each country by applying the technique developed by Fields (2003) . This methodology is based on regression analysis, and departs from the OLS estimation of a semilogarithmic individual wage equation. Suppressing individual subscripts for ease of presentation, the equation is of the form: Taking in both sides of equation (1) the covariance with respect to the log-wages, the variance of log-wages in country A can be expressed by means of the following identity: 
where the 'relative factor inequality weight' 
). Thus, the influence of each variable in wage inequality depends on its coefficient and on its dispersion.
As long as
, the variance of log-wages in country A can be exactly broken down in the sum of the proportion explained by each explanatory variable in equation (1). Moreover, if the residual factor is excluded, the sum of the remaining factors is equal to the unadjusted coefficient of determination of the regression, so that A shortcoming of this method is that the decomposition of the wage inequality that is provides is a priori valid solely for the variance of the log as inequality measure. Although this is a natural measure of inequality dispersion in the context of a regression analysis and its use to quantify inequality is relatively standard in economic literature, it displays certain non-desirable characteristics, like the fact that it violates the Pigou-Dalton principle of transference (Sen, 1973 and Ok, 1999 ). Yet, as Shorrocks (1982) (4) is invariant for all the measures of inequality that fulfil certain properties (in particular, being continuous and symmetrical and taking a zero value if all the observations correspond to the average of the sample). Following Fields (2003), the theorem of Shorrocks (1982) on the decomposition of inequality on additive components is of direct application, by homeomorphism, to the context of the regression analysis based on the equation (1), whenever the explanatory variables enter the equation linearly. 8 For that reason, the results expressed by equations (3) and (4) are applicable to other measures of inequality different from the variance of the logarithms that satisfy the previous conditions. This circumstance implies that the proportion of wage inequality explained by each factor S k , (and, by extension, the overall results of the decomposition), is invariant, under certain conditions, for an ample set of inequality measures, including, as a matter of fact, the Gini index and the indices of the family of generalized entropy.
Decomposing international differences in wage inequality
The Fields (2003) methodology
In the empirical analysis, an extension of the Fields (2003) technique is initially applied to break down inter-country differences in the level of the wage inequality on the contribution of separate factors. In this case, the contribution of the k-th variable to differences in inequality between countries A and B as measured by the difference in the variance of log-wages can be expressed as:
where I c is the variance of log-wages in country c (c=A, B) and S k,x is the relative weight of factor k in the level of wage inequality of country c. 9 Factor Π k (I) picks up the part of inter-country differences in wage inequality that is explained by the k-th variable, so that ) (
Whenever that I A >I B , a positive value (negative) of Π k (I) indicates that factor k contributes to a greater (smaller) inequality in country A relative to country B.
Although the Fields (2003) technique allows obtaining information on the contribution of each factor to inter-country differences in the level of wage inequality and, thus, provides a rich picture of its origin, it does not permit to distinguish between coefficients (price) and characteristics (quantity) effects for each variable. For that reason, the Yun (2003) decomposition technique is used, in addition, in the empirical analysis. Its main advantage relative to the Fields (2003) decomposition is, precisely, that it allows to examine the influence on wage inequality of international differences in both endowments of observed characteristics and their returns.
The Yun (2006) methodology
The Yun (2006) methodology is a synthesis of the methodologies of Fields (2003) and Juhn et al. (1993) . This later technique involves building hypothetical wages for each individual, then using the hypothetical wage distribution thus obtained to calculate counterfactual measures of wage inequality, to finally decompose differences in wage inequality between two countries according to their differences in observed characteristics, the returns to the characteristics and unobserved factors (for more details, see Juhn et al., 1993 and Blau and Kahn, 1996 ). Yet, an important drawback of this technique consists of that the decomposition of international differences in inequality in the contribution of cross-country differences in coefficients, characteristics and unobserved factors is solely valid at an aggregate level. In contrast, the Yun (2006) technique allows to break down international differences in wage inequality into the detailed contribution of cross-country differences in coefficients and characteristics of each variable (plus the effect of differences in the aggregate effect of unobserved factors). Thus, in short, this unified methodology allows to avoid the main shortcomings of both the Fields (2003) technique (namely, that the gross contribution of each separate factor to international differences in inequality can not be released in separate effects associated to prices and endowments) and the Juhn et al. (1993) technique (that is, that although international differences in the inequality can be broken down in the contribution of coefficients, measured characteristics and residuals, the decomposition is solely valid at an aggregate level for all the explanatory variables, so that it does not permit to disaggregate the different components into the detailed effect of each factor). As a consequence, it offers a more complete vision of the origin of international differences in wage inequality. (On the other hand, note that a limitation of this method is that it is exclusively applicable to the variance of log-wages.)
To implement this technique, in order to decompose differences in wage inequality between countries A and B, the following wage function is estimated separately for the two countries:
where superscripts A and B correspond to countries A and B, respectively; After the separate estimation of equations (6) and (7), the next step of the technique consists of the estimation of the following auxiliary regression, in which wage returns estimated for country A with equation (6) are substituted by those estimated for country B with equation (7):
Then, the relative weight factors in global wage inequality of each variable are calculated for both actual wages and counterfactual wages constructed with the auxiliary regression given by equation (8). From such factors, the difference between countries A and B in the variance of the logwages is decomposed of the following form:
where 2 * σ is the variance of counterfactual log-wages, the first K-1 factors correspond to the exogenous variables and factor K correspond to the residual, with its coefficient of value one (alternately put,
In order to easily identify the characteristics, coefficients and wage residuals effects, equation (9) can be expressed alternatively in the following manner:
where the first and second terms of the right-hand side of the equation correspond to the sums of the effects of inter-country differences in returns and characteristics, respectively, and the third term captures the residual effect.
10 In order to carry out the full Juhn et al. (1993) decomposition an alternative auxiliary regression should be calculated replacing both wage returns and characteristics of country A in equation (6) Norway, Latvia, Italy and Portugal); the type of financial control (a dummy for fully publicly owned firms); size (five dummies) and a set of characteristics of the workplace labour force (specifically, the ratio to all employees in the wokplace of women, low-and high-educated workers -as defined as those workers with lower than upper-secondary and with tertiary education, respectively-and the average age and tenure).
Results
Decomposing within-country levels of wage inequality
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The contribution of each variable to wage inequality in Table 2 is measured by its relative factor inequality weight S j . In order to interpret these results, let us notice that the joint effect of a set of related variables (as, for instance, age and its squared term or industry dummies) is computed by aggregating the relevant separate factors.
Results arising from Model 1 suggest prima facie that population heterogeneity accounts for a broad portion of wage inequality in every European economy. Therefore, individual characteristics explain from 18.5% of total inequality in Latvia to 55.3% in the Netherlands, with an unweighted average for all nine countries of 36.6% (see final columns of Table 2 ). Yet, outcomes of Model 2 reveal that a significant part of the effect of individual factors arises from the uneven distribution across jobs and firms of workers with different characteristics. Thus, the explanatory power of individual characteristics on total wage inequality diminishes significantly in almost every case (the unweighted average effect of individual factors in Model 2 is 17.2%, although in the Netherlands they still explain 38.1% of total inequality). The decrease is particularly noticeable as regards education, an element whose actual impact on total wage inequality lies in between 1.9% in Spain and 13.7 in the Netherlands (with an unweighted average of 6.5%), which contrasts with usual considerations on its outstanding influence on wage inequality (see, for instance, Peracchi, 2006) .
Overall, this evidence reveals that although individual characteristics play a part in shaping wage inequality, in all European countries most of wage dispersion occurs among workers who are identical by measured skill and other observed individual characteristics. An additional point to note is that noteworthy international heterogeneity is observed with reference to both the total impact of individual characteristics and the specific effect of each individual factor. As a matter of fact, in the Netherlands individual characteristics explain 38.1% of wage inequality and the highest impact of a single individual factor corresponds to age (19.1%), whereas in Latvia these factors explain 6% of total inequality and age has a negligible impact on inequality.
In turn, job and workplace characteristics explain in general an outstanding portion of wage inequality in every case: their joint influence goes from 24.3% of total inequality in the Netherlands to 52.8% in Portugal. Moreover, it is much more important than that of individual factors for almost all the countries in the sample so that, aside of the Netherlands, the explanatory power of these factors is several times that of individual factors. Consequently, job and workplace characteristics explain 21.1% and 18.7% of total within-country wage inequality on average, whereas, as noted before, the unweighted average effect of individual factors in Model 2 is 17.2%.
As regards specific job characteristics, the impact of occupation is considerable, given that it explains between 9% of total inequality in Latvia and 27.4% in Lithuania (the unweighted average for the nine countries is 19.7%), whereas the type of contract and the type of job exert just a minor influence on wage inequality. Concerning workplace characteristics, the main observed influence corresponds to industry (inter-industry wage differentials explain between 3.1% of total inequality in Lithuania and 15% in Slovakia, with an unweighted average of 8.0%); to the composition of the workforce (the joint effect of related variables is in the range between 4% of total inequality in Italy and Lithuania to 10.5% in the Czech Republic, with an unweighted average of 7.3%) and, although only in some countries, to size (it explains around 4-5% of wage inequality in Spain, Italy Portugal, Lithuania and Latvia, but has a negligible impact in the remaining countries).
An additional point of concern is that Model 2 picks up a very significant portion of total wage variability in all the countries. This portion is in the range between 39.2% in Latvia and 70% in
Portugal, although the model tends to explain in general the bulk of wage inequality in European countries (the unweighted average is 57.0%). 13 When workplace effects are considered in the specification of wage equation (1) instead of workplace attributes, the portion of wage inequality explained increases in every country (the unweighted average is 72.2%: see last row of Table 2) . 14 Yet, whereas the increase is roughly moderate in Norway, Slovakia and the Netherlands, it is somewhat more important in the Czech Republic, Italy and Portugal, and substantial in Spain, Lithuania and Latvia (in these last two countries the portion of wage inequality explained actually increases from 49.3% to 70.2% and from 39.2% to 77.2%, respectively). Overall, this finding suggests that although the set of workplace indicators employed in the empirical analysis allows to partially control for the influence of workplaces on wages, there are unobserved workplace characteristics that affect wages in a significant manner which are not possible to control for with information on workplaces available in ESES samples. 15 This result is consistent with the fact that wage differences between firms for similar workers can actually arise from very different grounds as, inter alia, the presence of limited or asymmetric information, firm-specific human capital or compensation policies, compensating wage differentials, efficiency wages or rent-sharing (for more details, see Groshen, 1991) .
16
Overall, obtained evidence shows that total wage inequality is generally more strongly associated in every European country to workplace and job attributes, so that workforce characteristics play a less influential part. Yet, it also reveals the influence in wage inequality of individual, job and workplace characteristics displays a significant international heterogeneity in our set of European countries, which implies that there is ample room for cross-country differences in these factors playing a part in shaping international differences in inequality. An in-depth analysis of this issue is carried out in the next subsection of the study. 13 As stressed in the previous section, these values coincide with the unadjusted coefficients of determination of the regression of wage equations. These are very similar, indeed, to the adjusted coefficients of determination (see Table A .1 of the Appendix). 14 For technical reasons regarding the remote access to the ESES microdata, it has not been possible to carry out the full Fields (2003) decomposition for the model with workplace effects. Yet, as long as the aggregate explanatory power of all individual factors in this decomposition coincides with the unadjusted coefficient of determination of the regression of the relevant wage equation, it has been possible to estimate it by regressing equation (1) with a set of workplace effects. Given the result of the Hausman's contrast, they have been estimated as fixed effects for all the countries. 15 Let us notice that additional inclusion of country-specific indicators on the type of collective agreement covering the workplace for countries where that information is available increases just very slightly the explained part of wage inequality in these countries. These results are available from the author on request. 16 Moreover, it must be considered that, given that it is not possible to identify these effects in ESES cross-section microdata, workplace specific effects also capture unobservable individual and individual-firm match effects and that not controlling for them can be misleading. Existing evidence for several countries suggests that unobserved individual effects tend in general to be weakly correlated with workplace specific effects (see Goux and Maurin, 1999, Abowd et al., 2001 and the review in Lane, 2008) . On the other hand, the findings by Woodcock (2007) suggest that even though match effects make a negligible contribution to observed inter-industry or male-female earnings differentials, they are important for correcting bias in estimated person and firm effects. In particular, according to the evidence in this study, the dispersion of firm effects in the United States is slightly higher when match effects are controlled for.
Decomposing international differences in wage inequality
The results of applying the Fields (2003) technique to break down the contribution of explanatory factors to international differences in wage inequality as measured by the variance of logwages can be found in Table 3 (summary results) and Table 4 (full results of pairwise country comparisons). 17 These tables show, in turn, the results obtained with two specifications of wage equation (1) analogous to previous parsimonious Model 1 with individual controls and Model 2 comprising also workplace and job characteristics. Including these later indicators is desirable in order to control for the effect of differences across countries in job and workplace mix in measuring the impact of individual factors on differences in wage inequality. However, let us notice that, as Blau and Kahn (2005) argue, these factors may affect wages both directly, holding job and workplace constant, and indirectly, through their effect on representation in higher-paying workplaces and jobs.
Thus, regressions including job and workplace variables could not be illustrative of the total effect of these variables. For that reason, we focus on models that, in turn, include and exclude these variables.
The first two columns of Table 3 comprise the average results of the decomposition of international differences in wage inequality for all the possible pairwise comparisons of the nine countries in the sample. 18 The average international difference in wage inequality for the nine countries in the sample is of 0.144 points, which amounts to 50.3% of the average within-country level of wage inequality of 0.286 points and is, thus, substantial. Results from Model 1 reveal that differences in individual characteristics explain on average 0.031 points of the average international difference in wage inequality of 0.144 points, being particularly important the effect of education (0.024) and tenure (0.012). Yet, average results are very influenced by the particular findings of the pairwise comparisons that comprise either Latvia or Lithuania, two countries where the effect of individual characteristics on wages is particularly low and that of unobserved factors is specially high.
Thus, if Latvia and Lithuania are excluded (see the results in last two columns of Table 3 ), the average portion of international differences in wage inequality explained by workforce heterogeneity becomes much more significant: cross-country differences in individual observed characteristics explain in this case the bulk (0.054 points) of international differences in wage inequality (0.093), whereas the unexplained part (0.039) is comparatively less important.
17 Table 4 contains results obtained grouping individual, job-and workplace-related factors. More detailed results comprising the effect of all individual explanatory factors for each pairwise country comparison are available from the author on request. 18 For each pair of countries the comparison where the difference in wage inequality is positive has been used in the analysis. The total amount of comparisons is, thus, 36.
Results from fully specified Model 2 reveal, nevertheless, that when job and workplace characteristics are also taken into consideration the influence of individual factors diminishes considerably, so that job and workplace characteristics are comparatively more influential in shaping international differences in wage inequality. Hence, heterogeneity in individual, job and workplace attributes explain on average 0.004, 0.023 and 0.032 points of a total average difference of 0.141 (0.019, 0.021 and 0.026 of a total difference of 0.093 if Latvia and Lithuania are excluded of the analysis), whereas unobserved factors explain 0.084 points (0.027 without Latvia and Lithuania).
Therefore, a sizeable portion of international differences in inequality is generally explained, though very specially when pairwise comparisons of Latvia and Lithuania are not considered. Also of concern is the effect of certain specific individual factors in shaping international differences in wage inequality: it should be stressed the particularly low explanatory power of cross-country differences in inequality of education (0.003), and that the more influential job and firm attributes are occupation (0.021), industry (0.005), size (0.009) and workforce composition (0.016).
Prior evidence suggests, overall, that in most cases workplace characteristics are a more important origin of international differences in inequality than individual and job-related factors. This feature is more clean-cut from the results of certain specific pairwise comparisons, yet. First panel of Table 4 reports all the pairwise comparisons of Latvia, the country in the sample with the highest wage inequality, with the remaining countries. In every case, workplace-related factors are the origin of a sizeable higher wage inequality in Latvia relative to any other European country. Hence, on average they generate a higher inequality of 0.074 points in Latvia (with a maximum of 0.101 points relative to Norway, the country in the sample with the lowest wage inequality), whereas job-related factors have an average negligible impact on inequality (-0.004) and workforce heterogeneity (-0.013) ceteris paribus would actually generate a lower inequality in Latvia relative to other European countries.
Although a somewhat different evidence is found for Lithuania (job-related factors are the main identified origin of the comparatively high wage inequality in this country and workplace characteristics play an almost negligible part), quite similar results are observed when comparing Portugal, another European country with a remarkably dispersed wage structure, with those countries with a lower inequality (i.e. all the remaining countries except for Latvia and Lithuania). In this case, workplace-related factors are the origin of an average higher inequality in Portugal of 0.068 points, an effect which is roughly similar to the joint effect of workforce heterogeneity (0.020) and job-related factors (0.050). On the other hand, the evidence from the pairwise comparisons of the countries with the lowest inequality in the sample is highly parallel: when comparing with countries with a higher wage inequality, workplace-related factors are on average the origin of a sizeable lower inequality in Norway, Italy and the Czech Republic (-0.040, -0.030 and -0.033 points, respectively), whereas the effect of workforce heterogeneity (-0.017, -0.019 and -0.013) and job-related factors (-0.025, -0.029 and -0.020) is somewhat less important when explaining their lower wage inequality relative to other European countries.
The results of applying the unified technique developed by Yun (2006) to comprehensively evaluate the price and quantity effects of individual explanatory factors to international differences in wage inequality can be found in Table 5 (summary results) and Table 6 (full results of pairwise comparisons). It must be stressed that, for a question of space, the results from the decomposition of international differences in wage inequality for all the possible pairwise comparisons of the nine countries in the sample correspond just to those from Model 2.
19 Evidence in Table 5 shows that the aggregate effect of cross-country differences in the endowment of observed characteristics explains on average 0.024 points of the average international difference in inequality (0.144), so that differences in returns explain a higher portion (0.036 points)
of the total effect of observed characteristics in shaping international differences in wage inequality (0.060). Interestingly, the most important influence corresponds to differences in the rewards to workplace characteristics (with a joint effect of 0.033), so that they have a higher impact on international differences in wage inequality than differences in endowments of workplace characteristics, whose influence is almost negligible (-0.001). This result suggests that international differences in inter-firm wage differentials (which, as noted previously, are strongly correlated with global wage inequality across countries) are mostly driven by differences in returns, instead of by differences in characteristics of workplaces.
These findings are, again, particularly clean-cut from the results for the countries with the comparatively highest and lowest wage inequality in the sample (Table 6 ). Thus, differences in endowments of characteristics would be in general the origin of a slightly higher inequality in Latvia relative to the other countries (the average effect is of 0.002), which actually contrasts with the significantly higher inequality displayed by this country (0.273), whose main identified origin is the particularly way observed characteristics are rewarded there (0.054), very specially as regards workplace characteristics (0.086). In a similar vein, other things remaining equal, differences in endowments of characteristics would cause a comparatively higher inequality in Norway (0.034), so that the relatively lower inequality of this country (-0.169) is basically explained by differences in rewards to characteristics (-0.116), playing differences in workplace characteristics also an influential role in this case (-0.049).
Conclusions
This study has examined the origin of international differences in wage inequality in Europe.
Wage inequality exhibits a very important heterogeneity across European countries and, for that reason, the examination of the origin of international differences in wage inequality in a set of nine representative European economies proves particularly informative. The research has been conducted on the basis of harmonized microdata drawn from a unique international matched employer-employee dataset, the European Structure of Earnings Survey. This survey is conducted in a significant number of European countries according to a common methodology so that the availability of this excellent source of strictly comparable data allows to obtain a full accounting of the effect of workforce, job-and firm-related factors on wage inequality and to explain a sizeable portion of international differences in wage inequality. This is a main advantage relative to previous studies on the origin of international differences in wage inequality, essentially based on microdata with rather limited information on significant wage-determining characteristics of workplaces and jobs, whose findings suggest that residual inequality with an unknown origin explain the bulk of cross-country differences in earnings inequality. By allowing to identify in the empirical analysis the part played in shaping wage inequality by a comprehensive set of factors, the use of international matched employer-employee data permits, thus, to shed additional light on the origin of international differences in wage inequality.
A major finding of the study is that global wage inequality is strongly correlated across
European countries with the magnitude of inter-firm wage differentials, which suggests that workplaces play a substantial role in shaping wage inequality. Consistent with this, obtained evidence shows that workplace and job attributes are in general outstanding factors in the explanation of within-country wage inequality in all European countries and, conversely, that population heterogeneity plays a somewhat less significant part. This result suggests that most of wage dispersion inside European economies occurs among workers who are identical by measured skill and other individual characteristics and that a significant part of the effect of individual factors on wage inequality arises from the uneven distribution across workplaces and jobs of workers with different characteristics. From a policy perspective, these overall findings imply that public policy targeted at affecting firm heterogeneity can influence earnings distribution as much as interventions in fields such as education and training.
Obtained evidence reveals, on the whole, that European countries exhibit considerably different wage structures: they differ significantly not only in the extent of wage inequality, but also in the relative influence of factors shaping wage inequality. Consequently, results obtained in the empirical analysis show that the relative impacts of workplace, individual and job characteristics on wage inequality display a significant international heterogeneity and, accordingly, that these factors play a significant part in shaping international differences in inequality. Results from overall pairwise country comparisons suggest, in particular, that job and, very specially, workplace characteristics are more influential than individual characteristics in shaping international differences in wage inequality.
Finally, a remarkable result of the study is that differences in returns to characteristics explain more the influence of observed characteristics in shaping international differences in wage inequality than cross-country differences in endowments, which are less influential. This finding suggests that the explanation for cross-country differences in wage inequality lies to a lesser extent in the distribution of skills or job and workplace mix and more in the mechanism by which different pay systems produce dispersion among otherwise observationally similar workers, jobs and workplaces. Obtained evidence shows, moreover, that differences in the rewards to workplace characteristics play a particularly significant part in the explanation of international differences in wage inequality. This finding suggest, on the one hand, that international differences in inter-firm wage differentials, a major origin of international differences in global wage inequality, are not mostly driven by heterogeneity in firm populations but by differences in returns to firm characteristics. On the other hand, although it is beyond the scope of this research to assess to what extent the explanation of international differences in wage inequality rest on labour institutions such as collective bargaining, it is somewhat consistent, in the same vein that overall obtained evidence, with the hypothesis that there is more margin to inter-firm wage differentials in countries with decentralized wage-setting systems. (2004) Eurostat (2003) . Notes: 90-10, 50-10 and 90-50 log differentials are the wage differentials between the 90 th -10 th , 50 th -10 th and 90 th -10 th deciles of the log hourly wage distribution. The unadjusted and adjusted dispersion of workplace wage differentials are the standard deviation of a set of workplace fixed effects estimated with two extended specifications of wage equation (1). These include, in turn, no other additional control and a full set of individual and job controls (gender, education, age and its squared term, tenure in the firm and its squared term, type of contract, full-time/part-time job and occupation). ---0.033 -0.026 -0.047 -0.024 -0.033 -0.044 -0.097 -0.063 -0.082 -0.064 -0.108 -0.061 -0.207 -0.144 -0.351 -0.270 -0.120 -0.087 ---0.120 -0 Notes: In the case of continuous variables standard deviation is in parenthesis. * ρ < 0.01; ** ρ < 0.05. 
